Chromatin behaviour under influence of puromycin and 6-DMAP at different stages of mouse oocyte maturation.
Preovulatory mouse oocytes were cultured in vitro up to each subsequent stages of maturation: germinal vesicle (GV), germinal vesicle breakdown (GVBD), groups of not yet individualized bivalents, circular bivalents, late prometaphase I, metaphase I, anaphase I and telophase I. The stages were identified in living oocytes by fluorescence microscopy using Hoechst 33342 as a specific vital dye. Oocytes from each stage of development developed in vitro and ovulated metaphase II oocytes were subsequently cultured in the presence of puromycin or 6-dimethylaminopurine (6-DMAP), an inhibitor of protein phosphorylation. The effects on chromatin of these drugs were studied during and at the end of culture by fluorescence and electron microscopy. We found that puromycin and 6-DMAP stop meiosis when applied at all stages of oocyte maturation, except for metaphase II. Oocytes at this stage are activated by puromycin. Reaction of the oocytes to the two drugs is different at GV and at metaphase II. All of the other stages react to the drugs by chromatin compaction, which can be followed by chromatin decondensation to form a nucleus. Our results suggest that late prophase chromatin condensation, bivalent individualization and retention of their individuality, as well as individualization of monovalents from telophase and retention of their individuality at metaphase II, are dependent on protein phosphorylation. The events occurring between metaphase I and telophase I are independent of protein synthesis and phosphorylation. The events occurring between metaphase II and formation of the nucleus are independent of protein synthesis.